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(54) METHOD AND APPARATUS FOR PRINTING PRINTED CIRCUrT BOARD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and 
an apparatus for printing a printed circuit board capable 
of forming a wiring pattern having an arbitrarily set large 
thickness and a connecting land on a base to be printed 
without introducing an increase in a manufacturing cost 
or a fault as the wiring pattern, 

SOLUTION: The method for printing the printed circuit 
board comprises the step of disposing a mask 3 having 
openings 3a for wirings to form a wiring pattern 10 
oppositely at a predetermined interval (d) parallel to the 
base 1 to be printed. The method further comprises the 
steps of passing a printing substance 7 carried on the 
mask 3 through the openings 3 while moving the 
substance 7 by a print head 8 to adhere the substance 
onto the base 1 to print and form a predetermined 
wiring pattern 10 with the substance 7 adhered onto 
the base 1 . When the substance 7 is moved by the head 
8, the mask 3 is held so as not to be contacted with the 
base 1. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim lilt arranges so that for [ of the mask which has an opening for wiring for forming a 
circuit pattern ] relativity may be carried out at the parallel and predetermined intervals to a 
printing substrate. By passing said opening for wiring and making it adhere on said printing 
substrate, moving quality of printed matter put on said mask by the print head, A printing 
method of a printed circuit board holding said mask so that said printing substrate may not be 
contacted when carrying out print formation of the predetermined circuit pattern by said quality 
of printed matter which adhered on said printing substrate and moving said quality of printed 
matter by said print head. 

[Claim 2]A printing method of the printed circuit board according to claim 1 which gave thrust 
within limits by which said mask is not bent to said print head while fixing to a relative position 
which has a predetermined gap to a printing substrate at the time of movement of quality of 
printed matter according a mask to the print head. 

[Claim 3]A printing method of the printed circuit board according to claim 1 or 2 to which it was 
made to move said quality of printed matter while making a part of quality of printed matter the 
print head remain on a mask. 

[Claim 4]An angle [ as opposed to said mask of said print head for quantity of quality of printed 
matter which remains on a mask after the print head passes ], A printing method of the printed 
circuit board according to claim 3 set up by controlling at least one of the movement speed of 
thrust to said mask of said print head, and said print head. 

[Claim 5]A stage for printing to which a printing substrate for forming a circuit pattern is set, 
Mask support supported by arrangement which carries out for [ of the mask which has an 
opening for wiring for forming a circuit pattern ] relativity at the predetermined intervals to said 
printing substrate, The print head which passes said opening for wiring and is made to adhere on 
said printing substrate moving quality of printed matter put on said mask to a print direction, A 
head attachment component which supports said print head enabling free up-and-down motion, 
and a head transfer mechanism which moves said head attachment component to a print 
direction, A printer of a printed circuit board which having a control section which controls 
thrust to said mask of said print head by adjustment of a lower limit position of said head 
attachment component, and constituting. 

[Claim 6]Mask support consists of two or more spacers for support which have predetermined 
thickness and intervene between a stage for printing, and a mask, and said each spacer for 
support, A printer of the printed circuit board according to claim 5 currently installed on said 
stage for printing by arrangement which can support both ends of the print head which can be 
laid in the state where said mask builds between each upper surfaces and, where it moves via 
said mask. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method and printer which print a circuit 
pattern to a printing substrate when manufacturing the printed circuit board which mounts 
electronic parts in a necessary place and is used for the circuitry of electronic equipment. 
[0002] 

[Description of the Prior Art]In recent years, the densification of a circuit pattern and high 
integration are demanded of the printed circuit board with miniaturization of electronic 
equipment. 

It is small, and in order to realize highly efTicientHzation, multilayering is further promoted from 
one side wiring by double-side wiring. 

Generally this printed circuit board thermosetting resin Paper, synthetic fiber cloth, To the 
printing substrate which consists of a laminate sheet produced by carrying out press working of 
sheet metal after accumulating the thing with which it was spreading-impregnated and, which 
substrates, such as a woven glass fabric and a nonwoven glass fabric, were made to dry. Mainly 
by the presswork using the print heads, such as a squeegee, a circuit pattern and the beer hall 
for interlayer connections are formed, and it is manufactured. In presswork, since very much 
conditioning, such as hardness of the print head, an angle of gradient, printing pressure, and 
movement speed, occurs and the difference of slight conditioning affects quality, conditioning is 
adjusted based on experience in a manufacture site, and improvement in the process yield is 
aimed at. 

[0003][t explains referring to for the general printing method of the circuit pattern in the 
manufacturing process of the conventional printed circuit board the sectional view of drawing 7 
in which the presswork was shown typically next. The printing substrate 1 is set on the stage 2 
for printing, few gaps are consisted above the printing substrate 1, and the screen mask 3 is 
arranged. The screen mask 3 is stuck on the screen frame 4, and the paste 7 for printing is 
supplied on the screen mask 3. For example, the print head 8 which consists of squeegees is 
made to adhere on the printing substrate 1 through the opening 3a for wiring for forming the 
circuit pattern of the screen mask 3 in the state of plastering the screen mask 3 with the paste 
7 for printing. This print head 8 is formed in the print direction shown by the sliding direction 
and a graphic display arrow movable, respectively. 

[0004]In the above-mentioned presswork, while the printing substrate 1 is set to the prescribed 
position on the stage 2 for printing, It positions so that for [ of the printing substrate 1 which 
the paste 7 for printing is supplied on the screen mask 3, then the stage 2 for printing moves, 
and is set to this ] relativity may be carried out by parallel arrangement in the lower part of this 
to the screen mask 3. After it, the screen mask 3 descends and is positioned by the 
predetermined interval to the printing substrate 1. 

[0005]Next, the screen mask 3 is caudad depressed by the print head 8 which descended, and 
is lightly contacted by the printing substrate 1 by it. The print head 8 is swept in the print 
direction, with the above-mentioned height position held. Thereby, the paste 7 for printing on 
the screen mask 3 is moved while the screen mask 3 is plastered by the print head 8, and the 
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screen mask 3 which has elasticity returns to the original position from the printing substrate 1 
by own stability, immediately after the print head 8 passes. Then, it adheres to the paste 7 for 
printing on the printing substrate 1 from the opening 3a for wiring of the screen mask 3, and 
print formation of the circuit pattern is carried out on the printing substrate 1. 
[0006] 

[Problem(s) to be Solved by the [nvention]However, in the above-mentioned presswork, the 
screen mask 3 is pushed against the printing substrate 1 by the thrust of the print head 8, 
Since print formation of the circuit pattern 9 is carried out by making the paste 7 for printing 
adhere on the printing substrate 1 through the opening 3a for wiring of the screen mask 3, the 
thickness of the circuit pattern 9 becomes only a slightly larger grade than the thickness of the 
screen mask 3 inevitably. On the other hand, since the pore shape of the opening 3a for wiring 
of the screen mask 3 for forming this becomes very small for example, in forming the minute 
land for connection corresponding to the miniaturization of electronic parts, it becomes difficult 
to supply the paste 7 for printing smoothly on the printing substrate 1. As a result, in the paste 
7 for printing with which the opening 3a for wiring of very small pore shape was filled up, the 
part remains in the opening 3a for wiring. Since the minute land for connection printed with the 
paste 7 for printing of this quantity that ran short has insufficient thickness or a chip arises in 
shape, faults, such as omission etc. of the electronic parts mounted in this land for connection, 
are caused, and the yield of the electronic packaging circuit board falls. 

[0007] On the other hand, although high density is demanded with miniaturization of electronic 
equipment in recent years, the circuit pattern needs to make width of wiring small, in order to 
attain the densification. However, in the conventional presswork, since it is difficult to form the 
wiring which has big thickness as mentioned above, when width of wiring is made small under 
such a situation, the new problem that the current capacity determined by the width and 
thickness of wiring will become small occurs. Therefore, in the conventional presswork, since 
thickness of wiring cannot be enlarged, width of wiring cannot be made small, either but this has 
become a factor which checks the densification of a circuit pattern. 

[0008]Then, in order to cancel above-mentioned fault, by enlarging thickness of the screen 
mask 3, capacity in the opening 3a for wiring is also enlarged, and can consider giving big wiring 
of thickness. However, when it is made such, to formation of the comparatively large-sized land 
for connection for electronic parts, it is convenient, but In forming a detailed circuit pattern and 
the minute land for connection, The opening 3a for wiring for forming the circuit pattern serves 
as slender sectional shape in connection with the thickness of the screen mask 3 becoming 
large in the thickness direction of the screen mask 3, and the smooth supply to the printing 
substrate 1 of the paste 7 for printing becomes difficult. That is, in the screen mask 3 with big 
thickness, neither a detailed circuit pattern nor the minute land for connection can be formed. 
[0009]The screen mask 3 with comparatively big thickness which has the opening 3a for wiring 
for on the other hand forming the land for connection of only large-sized electronic parts. 
Preparing two kinds of the screen masks 3 with comparatively small thickness which have the 
opening 3a for wiring for forming a detailed circuit pattern and the minute land for connection is 
also considered. However, since the number and presswork of the screen mask 3 increase when 
[ both ] it is made such, increase of a manufacturing cost is caused. 

[0010][n the former, the above-mentioned presswork is preceded as one of the measures 
against the above faults, [n the part which should form a circuit pattern with the screen mask 3 
in the printing substrate 1. After performing plating processing and supplying a constant rate of 
pastes 7 for printing beforehand. Use the screen mask 3 for the adhesion part of the paste for 
printing, and supply the paste 7 for printing of an insufficiency, or, Conversely, after using the 
screen mask 3 for the printing substrate 1 and printing the circuit pattern 9 by the paste 7 for 
printing, on the circuit pattern, the paste for printing of an insufficiency is supplied and it 
corresponds. However, in such a means, the presswork of the paste 7 for printing increases and 
a manufacturing cost costs dearly. 

[0011]Then, the circuit pattern and the land for connection for which it has the big thickness 
which this invention was made in view of the above-mentioned conventional technical problem. 
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and was set up arbitrarily, It aims at providing the printing method and printer of a printed 
circuit board which can be formed on a printing substrate without causing increase of a 
manufacturing cost, and generating of the fault as a circuit pattern. 
[0012] 

[Means for Solving the Problem]To achieve the above objects, a printing method of a printed 
circuit board of this invention, It arranges so that for [ of the mask which has an opening for 
wiring for forming a circuit pattern ] relativity may be carried out at the parallel and 
predetermined intervals to a printing substrate. By passing said opening for wiring and making it 
adhere on said printing substrate, moving quality of printed matter put on said mask by the print 
head. When carrying out print formation of the predetermined circuit pattern by said quality of 
printed matter which adhered on said printing substrate and moving said quality of printed 
matter by said print head, it is characterized by holding said mask so that said printing 
substrate may not be contacted. 

[0013]In a printing method of this printed circuit board, since quality of printed matter is made 
to adhere to a printing substrate, without contacting a mask to a printing substrate, thickness of 
a circuit pattern by which print formation is carried out on a printing substrate is mostly in 
agreement with an interval of a printing substrate and a mask regardless of thickness of a mask. 
Therefore, thickness of a circuit pattern can be set as any value by changing a mask into 
arbitrary intervals to a printing substrate. Since thickness of a circuit pattern can be set up 
regardless of thickness of a mask, thickness of a mask can be made thin as much as possible, [n 
this printing method, these enable it to carry out print formation to specified shape which has 
necessary thickness and does not have a chip etc. certainly, even if it is a detailed circuit 
pattern and a minute land for connection. And since a circuit pattern can be formed by 1 time 
of presswork using the same mask, increase of a manufacturing cost is not caused. 
[0014]In the above-mentioned invention, while fixing to a relative position which has a 
predetermined gap to a printing substrate at the time of movement of quality of printed matter 
according a mask to the print head, it is preferred to give thrust within limits by which said 
mask is not bent to said print head. 

[0015]Thereby, since an interval of a mask and a printing substrate is certainly held over the 
whole at constant value also at the time of movement of quality of printed matter by the print 
head, it can be formed in thickness which set up a circuit pattern certainly over the whole. 
[0016][n the above-mentioned invention, it is preferred to move said quality of printed matter, 
making a part of quality of printed matter the print head remain on a mask. By this, when pulling 
up a mask after an end of printing, shearing stress acts on a part adjacent to an open end 
porous wall side of an opening for printing of a mask in a printed circuit pattern intensively, but. 
Adhesive power of a circuit pattern in this stress concentration part declines by existence of 
quality of printed matter which remains on a mask, and adhesion force to an open end porous 
wall side of an opening for printing of a circuit pattern of a stress concentration part also 
declines in connection with it. Therefore, to a circuit pattern in a stress concentration part 
since shearing force at the time of pulling up a mask is markedly alike, is reduced and a piece 
does not arise, only in a part in which quantity of quality of printed matter which a dent etc. do 
not produce a printed circuit pattern in the upper bed side, and also remains in an opening for 
printing of a mask decreases, thickness becomes large. 

[0017]Quantity of quality of printed matter which remains on a mask in the above-mentioned 
invention after the print head passes, It can set up by controlling at least one of the movement 
speed of an angle to said mask of said print head, thrust to said mask of said print head, and 
said print head. . [ whether this arranges the print head so that an angle to a mask may become 
small, and it is made to incline greatly towards the move direction, and ] If which means is 
adopted even if there are whether a pressure to a mask of the print head is set up small a little 
or movement speed of the print head is set [ little ] up late slightly, Since power which 
scratches quality of printed matter on a mask by the print head declines, a little quality of 
printed matter can be made to remain on a mask after the print head passes. 
[0018]On the other hand, a printer of a printed circuit board of this invention, A stage for 
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printing to which a printing substrate for forming a circuit pattern is set, Mask support 
supported by arrangement which carries out for [ of the mask which has an opening for wiring 
for forming a circuit pattern ] relativity at the predetermined intervals to said printing substrate. 
The print head which passes said opening for wiring and is made to adhere on said printing 
substrate moving quality of printed matter put on said mask to a print direction, A head 
attachment component which supports said print head enabling free up-and-down motion, and a 
head transfer mechanism which moves said head attachment component to a print direction, [t 
is characterized by having a control section which controls thrust to said mask of said print 
head by acjjustment of a lower limit position of said head attachment component, and being 
constituted. 

[0019]ln a printer of this printed circuit board, since it has mask support which supports a mask 
at a predetermined interval to a printing substrate, and a control section which controls thrust 
to a mask of the print head, a printing method of this invention can be embodied faithfully and 
an effect of a printing method can be acquired certainly. 

[0020]Mask support consists of two or more spacers for support which have predetermined 
thickness and intervene between a stage for printing, and a mask in the above-mentioned 
invention, and said each spacer for support, [t is preferred to have composition currently 
installed on said stage for printing by arrangement which can support both ends of the print 
head which can be laid in the state where said mask builds between each upper surfaces and, 
where it moves via said mask 

[0021]Since it moves by this while a both-ends portion of the print head is supported with two 
or more spacers for support via a mask, thickness, an interval, i.e., a circuit pattern, to a printing 
substrate of a mask, Since it can set up by choosing and installing a spacer for support which 
has desired thickness, it can always hold certainly to a predetermined value, without needing a 
complicated control circuit etc. 
[0022] 

[Embodiment of the [nvention][t explains in detail, referring to drawings for the desirable 
embodiment of this invention hereafter. Drawing 1 is an outline sectional view showing typically 
the presswork which embodied the printing method of the printed circuit board concerning a 1st 
embodiment of this invention, in the figure, gives the same numerals to a thing the same as that 
of drawing 7 , or equivalent, and omits the overlapping explanation. Although presswork 
concerning this embodiment is performed using the same composition as the presswork of 
drawing 7 . That it is different from the presswork of drawing 7 is only a point which makes the 
paste 7 for printing adhere on the screen mask 3, and forms a circuit pattern, making only the 
interval d which set up the screen mask 3 arbitrarily to the printing substrate 1 estrange, and 
always holding the above-mentioned interval d also in the case of movement of the print head 
8. 

[0023]By drawing 2's being an outline sectional view showing typically the state under print 
operation in the above-mentioned presswork, and plastering the screen mask 3 with the paste 7 
for printing by movement of the print head 8, The paste 7 for printing which passed the opening 
3a for wiring for forming the circuit pattern of the screen mask 3 adheres to the printing 
substrate 1, and print formation of the circuit pattern 10 by the paste 7 for printing is carried 
out to the printing substrate 1. At this time, the print head 8 is set as the pressure which does 
not sag the screen mask 3, and the screen mask 3 continues holding the relative position which 
maintains the interval d always set up to the printing substrate 1 at the time of the print 
operation by movement of the print head 8. 

[0024]Therefore, the thickness of the circuit pattern 10 by which print formation is carried out 
on the printing substrate 1 is mostly in agreement with the interval d of the printing substrate 1 
and the screen mask 3 regardless of the thickness of the screen mask 3. For example, when the 
thickness of the screen mask 3 is 0.1 mm and the interval d of the printing substrate 1 and the 
screen mask 3 is 0.5 mm. The circuit pattern 10 will be formed in the thickness of 0.5 mm, and 
this thickness will be about 5 times as compared with the thickness (about 0.1 mm which was in 
agreement with the thickness of the screen mask 3) of the circuit pattern 9 formed of the 
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conventional presswork. 

[0025] Variable setting out of the thickness of the circuit pattern 10 can be arbitrarily carried 
out changing the screen mask 3 into the arbitrary intervals d to the printing substrate 1, and 
fixing, and by controlling the pressure to the screen mask 3 of the print head 8. Since the 
thickness of the circuit pattern 10 can be set up regardless of the thickness of the screen 
mask 3, thickness of the screen mask 3 can be made thin as much as possible. Thereby, in the 
above-mentioned presswork, even if it is a detailed circuit pattern and a minute land for 
connection, it becomes possible to carry out print formation to the specified shape which has 
necessary thickness and does not have a chip etc. certainly. 

[0026]And in the above-mentioned presswork, since only the part to which the width of wiring 
becomes small in connection with it can set up the thickness of wiring greatly when attaining 
minuteness making of the circuit pattern 10, the detailed circuit pattern 10 which has necessary 
current capacity can be obtained. By performing 1 time of presswork using the single screen 
mask 3 with small thickness in the above-mentioned presswork, since the thickness of the 
circuit pattern 10 can be arbitrarily set up regardless of the thickness of the screen mask 3, 
Since the print formation of each connecting land a detailed circuit pattern, for large-sized 
electronic parts, and for miniature electronic components can be carried out simultaneously, 
increase of a manufacturing cost is not caused. 

[0027] Drawing 3 is an outline sectional view showing typically the presswork which embodied 
the printing method of the printed circuit board concerning a 2nd embodiment of this invention, 
in the figure, gives the same numerals to a thing the same as that of drawing 1 , or equivalent, 
and omits the overlapping explanation. While the same composition is used for the presswork of 
this embodiment as compared with the presswork of dra wing 1 , Although it is the same in the 
point which prints by moving the print head 8 by making the paste 7 for printing adhere on the 
printing substrate 1, making only the interval d which set up the screen mask 3 arbitrarily to the 
printing substrate 1 estrange, and always holding this interval d, Only in the point which prints 
by moving the paste 7 for printing with remnants in small quantities on the screen mask 3 in the 
screen mask 3 top, the print head 8 is different. A little residual pastes 7a which remain on the 
screen mask 3 after the print head 8 passes. When pulling up the screen mask 3 above the 
printing substrate 1 after the end of printing, the mold-release characteristic over the screen 
mask 3 of the paste 10 for printing, i.e., a circuit pattern, printed to the printing substrate 1 is 
raised. 

[0028]While making the print head 8 incline greatly in the presswork of this embodiment towards 
the move direction which is arranged so that the angle to the screen mask 3 may become small, 
and is shown by a graphic display arrow as compared with the presswork of a 1st embodiment. 
The pressure to the screen mask 3 was set up small a little, and movement speed is set up late 
slightly. Thereby, since the power which scratches the paste 7 for printing on the screen mask 
3 declines, the print head 8 can move in the screen mask 3 top, producing the residual paste 7a. 
The thickness of this residual paste 7a can carry out adjustable setting arbitrarily by setting out 
or control of an angle, and a pressure and movement speed to the screen mask 3 of the above- 
mentioned print head 8. 

[0029]Below, the effect by existence of the residual paste 7a is explained. In pulling up the 
screen mask 3 after the end of printing, the power into which the printed circuit pattern 10 is 
changed with the adhesive power to the screen mask 3 of the paste 7 for printing acts, but 
modification of the circuit pattern 10 begins from the portion which shearing stress 
concentrates. Drawing 4 is an explanatory view of shearing stress which acts on the circuit 
pattern 10 have been printed at whose time of making the screen mask 3 estrange after the end 
of printing. In the figure, when pulling up the screen mask 3, the shearing stress of the direction 
shown in the part enclosed with the round mark which touches the open end porous wall side of 
the opening 3a for wiring of the screen mask 3 in the printed circuit pattern 10 by an arrow acts 
intensively. 

[0030]Now, temporarily, in not forming the residual paste 7a like this embodiment, A piece will 
arise in the above-mentioned stress concentration part in the circuit pattern 10, a dent will 
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occur in the upper bed side of the circuit pattern 10 after pulling up the screen mask 3, and the 
thickness of the circuit pattern 10 will decrease by the above-mentioned dent On the other 
hand, when the residual paste 7a is formed, the adhesive power of the circuit pattern 10 in the 
above-mentioned stress concentration part declines by existence of the residual paste 7a, and 
the adhesion force to the open end porous wall side of the opening 3a for wiring of the circuit 
pattern 1 0 of a stress concentration part also declines in connection with it. Therefore, to the 
circuit pattern 10 in a stress concentration part since the shearing force at the time of pulling 
up the screen mask 3 is markedly alike, is reduced and a piece does not arise, only in the part in 
which the quantity of the paste 7 for printing which a dent etc. do not produce the printed 
circuit pattern 10 in the upper bed side, and also remains in the opening 3a for wiring of the 
screen mask 3 decreases, thickness becomes large. 

[0031]When the residual paste 7a is formed on the screen mask 3 of the thickness of 0.1 mm at 
the thickness of 100 mum according to the measured result, One third of the residual volume of 
the paste 7 for printing when the quantity of the paste 7 for printing which remains in the 
opening 3a for wiring carries out the conventional presswork using the screen mask 3 of the 
same thickness as the above was able to be decreased. If it puts in another way, in this 
presswork, accuracy when controlling the printing amount to the printing substrate 1 of the 
paste 7 for printing can be raised by about 3 times by controlling the thickness of the residual 
paste 7a by conditioning of the print head 8 to an appropriate value. 

[0032]The cutting front view showing the outline composition of the printer of the printed 
circuit board concerning the 1 embodiment of this invention for drawing 5 t o put each printing 
method of the above-mentioned embodiment in practical use. Drawing 6 is a cutting side view 
showing the outline composition of the printer, and has given the same numerals to the thing 
the same as that of drawing 1 t hru/or drawing 4 . or equivalent in these figures. On the stage 2 
for printing, the spacer 11 for support of the rail-like couple which has predetermined thickness 
in the part which approaches the both side surfaces of the printing substrate 1 of this, 
respectively is laid. The screen mask 3 is installed in the state of building on the spacer 1 1 for 
support of the couple, and is being fixed to the height position which carries out for relativity at 
the predetermined intervals d to the printing substrate 1. That is, the spacer 1 1 for support has 
the thickness which added the thickness of the printing substrate 1 to the setting-out 
thickness of the circuit pattern which should be formed on the printing substrate 1. The same 
spacer 1 1 for support of the couple is arranged at interval which can support the both ends of 
the print head 8 via the screen mask 3 so that it may show clearly in drawing 5 . 
[0033]Below, the print head 8 is horizontally explained about linear movement and the 
mechanism to move up and down. To the guide shaft 18 which the nut member 14 is screwed in 
the ball screw 13 rotated with the servo motor 12, and has been arranged in parallel with the 
above-mentioned ball screw 13. The mounting member 17 provided in one at the nut member 14 
made the guide shaft 18 insert in the guide hole 17a of this, and has clung, enabling free sliding. 
Thereby, the mounting member 17 moves along with the guide shaft 18, when the ball screw 13 
rotates. The air cylinder 19 hung to this mounting member 17, it has adhered to the state, and 
the print head 8 is attached to the tip part of the piston rod 19a of that air cylinder 19 with the 
screw thread 20. Drive controlling of the servo motor 12 and the air cylinder 19 is carried out 
by the controller 21. 

[0034]Below, an operation of the above-mentioned printer is explained. First, the printing 
substrate 1 is set to the prescribed position on the stage 2 for printing, and the spacer 1 1 for 
support of a couple is mutually installed in the part close to the both-sides end of the printing 
substrate 1 by parallel arrangement. On the other hand, in the state where the screen mask 3 
was held in the print point in the predetermined height position, the paste 7 for printing is 
supplied to the upper surface. Then, it positions so that for [ of the printing substrate 1 which 
the stage 2 for printing moves and is set to this ] relativity may be carried out in the lower part 
of this to the screen mask 3. After it, the screen mask 3 is laid in the state of descending and 
building on the spacer 11 for support of a couple, and is positioned by the predetermined 
interval d set up by the thickness of the spacer 1 1 for support to the printing substrate 1. 
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[0035]Next, the controller 21 is controlled to carry out the suction operation of the air cylinder 
19, and the print head 8 is made to be pulled up to the height position which does not contact 
the screen mask 3. Then, control the controller 21 to turn the servo motor 12 to an opposite 
direction, and to rotate, and the mounting member 17 is moved, meeting the guide shaft 18, The 
print head 8 is positioned so that the printing initial position of the screen mask 3 may be 
countered, and operation control is carried out so that the regurgitation only of the stroke 
beforehand set up to the air cylinder 19 after it may be carried out Thereby, the print head 8 
which has adhered at the tip of the piston rod 19a of the air cylinder 19 is forced with the 
printing pressure beforehand set up to the screen mask 3, Next, the controller 21 is controlled 
to turn the servo motor 12 for Masakata and to rotate, holding the air cylinder 19 to the above- 
mentioned discharging state, and moves the print head 8 to a print direction. Thereby, on the 
printing substrate 1, print formation of the circuit pattern of specified shape is carried out with 
the paste 7 for printing which adhered through the opening for wiring of the screen mask 3. 
[0036]Since it moves in the above-mentioned presswork while the both-ends portion of the 
print head 8 is supported with the spacer 1 1 for support of a couple via the screen mask 3, 
Since thickness, the interval d, i.e., the circuit pattern, to the printing substrate 1 of the screen 
mask 3, can be set up by choosing and installing the spacer 1 1 for support which has desired 
thickness, it can always be certainly held to a predetermined value, without needing a 
complicated control circuit etc. The printing pressure to the screen mask 3 of the print head 8 
is controlled by the appropriate value when the controller 21 controls the regurgitation stroke of 
the air cylinder 19, and thereby, the print head 8 is swept, always holding a predetermined 
height position. After the angle to the screen mask 3 of the print head 8 loosens the screw 
thread 20, adjustable setting of it is carried out, and it can be set up and fixed to any value by 
bolting the screw thread 20 again. Therefore, this printer can embody faithfully any printing 
method of 1 st and 2nd embodiments mentioned above, and can put it in practical use. 
[0037] 

[Effect of the [nvention]Since the quality of printed matter is made to adhere to a printing 
substrate as mentioned above, without contacting a mask to a printing substrate according to 
the printing method of the printed circuit board of this invention, the thickness of the circuit 
pattern by which print formation is carried out on a printing substrate is mostly in agreement 
with the interval of a printing substrate and a mask regardless of the thickness of a mask. 
Therefore, the thickness of a circuit pattern can be set as any value by changing a mask into 
arbitrary intervals to a printing substrate. Since the thickness of a circuit pattern can be set up 
regardless of the thickness of a mask, thickness of a mask can be made thin as much as 
possible. Thereby, in this printing method, even if it is a detailed circuit pattern and a minute 
land for connection, it becomes possible to carry out print formation to the specified shape 
which has necessary thickness and does not have a chip etc. certainly. And since a circuit 
pattern can be formed by 1 time of the presswork using the same mask, increase of a 
manufacturing cost is not caused. 

[0038]Since it had composition provided with the mask support which supports a mask at a 
predetermined interval to a printing substrate, and the control section which controls the thrust 
to the mask of the print head according to the printer of the printed circuit board of this 
invention, The printing method of this invention can be embodied faithfully and the same effect 
as a printing method can be acquired certainly. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the [nvention]This invention relates to the method and printer which print a circuit 
pattern to a printing substrate when manufacturing the printed circuit board which mounts 
electronic parts in a necessary place and is used for the circuitry of electronic equipment. 

[Translation done.] 
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PRIOR ART 



[Description of the Prior Art]In recent years, the densification of a circuit pattern and high 
integration are demanded of the printed circuit board with miniaturization of electronic 
equipment. 

It is small, and in order to realize highly efficientHzation, multilayering is further promoted from 
one side wiring by double-side wiring. 

Generally this printed circuit board thermosetting resin Paper, synthetic fiber cloth, To the 
printing substrate which consists of a laminate sheet produced by carrying out press working of 
sheet metal after accumulating the thing with which it was spreading-impregnated and, which 
substrates, such as a woven glass fabric and a nonwoven glass fabric, were made to dry. Mainly 
by the presswork using the print heads, such as a squeegee, a circuit pattern and the beer hall 
for interlayer connections are formed, and it is manufactured. In presswork, since very much 
conditioning, such as hardness of the print head, an angle of gradient, printing pressure, and 
movement speed, occurs and the difference of slight conditioning affects quality, conditioning is 
adjusted based on experience in a manufacture site, and improvement in the process yield is 
aimed at. 

[0003]It explains referring to for the general printing method of the circuit pattern in the 
manufacturing process of the conventional printed circuit board the sectional view of drawing 7 
in which the presswork was shown typically next The printing substrate 1 is set on the stage 2 
for printing, few gaps are consisted above the printing substrate 1, and the screen mask 3 is 
arranged. The screen mask 3 is stuck on the screen frame 4, and the paste 7 for printing is 
supplied on the screen mask 3. For example, the print head 8 which consists of squeegees is 
made to adhere on the printing substrate 1 through the opening 3a for wiring for forming the 
circuit pattern of the screen mask 3 in the state of plastering the screen mask 3 with the paste 
7 for printing. This print head 8 is formed in the print direction shown by the sliding direction 
and a graphic display arrow movable, respectively. 

[0004]In the above-mentioned presswork, while the printing substrate 1 is set to the prescribed 
position on the stage 2 for printing, It positions so that for [ of the printing substrate 1 which 
the paste 7 for printing is supplied on the screen mask 3, then the stage 2 for printing moves, 
and is set to this ] relativity may be carried out by parallel arrangement in the lower part of this 
to the screen mask 3. After it, the screen mask 3 descends and is positioned by the 
predetermined interval to the printing substrate 1. 

[0005]Next, the screen mask 3 is caudad depressed by the print head 8 which descended, and 
is lightly contacted by the printing substrate 1 by it. The print head 8 is swept in the print 
direction, with the above-mentioned height position held. Thereby, the paste 7 for printing on 
the screen mask 3 is moved while the screen mask 3 is plastered by the print head 8, and the 
screen mask 3 which has elasticity returns to the original position from the printing substrate 1 
by own stability, immediately after the print head 8 passes. Then, it adheres to the paste 7 for 
printing on the printing substrate 1 from the opening 3a for wiring of the screen mask 3, and 
print formation of the circuit pattern is carried out on the printing substrate 1. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. fn the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the InventionlSince the quality of printed matter is made to adhere to a printing 
substrate as mentioned above, without contacting a mask to a printing substrate according to 
the printing method of the printed circuit board of this invention, the thickness of the circuit 
pattern by which print formation is carried out on a printing substrate is mostly in agreement 
with the interval of a printing substrate and a mask regardless of the thickness of a mask. 
Therefore, the thickness of a circuit pattern can be set as any value by changing a mask into 
arbitrary intervals to a printing substrate. Since the thickness of a circuit pattern can be set up 
regardless of the thickness of a mask, thickness of a mask can be made thin as much as 
possible. Thereby, in this printing method, even if it is a detailed circuit pattern and a minute 
land for connection, it becomes possible to carry out print formation to the specified shape 
which has necessary thickness and does not have a chip etc. certainly. And since a circuit 
pattern can be formed by 1 time of the presswork using the same mask, increase of a 
manufacturing cost is not caused. 

[0038]Since it had composition provided with the mask support which supports a mask at a 
predetermined interval to a printing substrate, and the control section which controls the thrust 
to the mask of the print head according to the printer of the printed circuit board of this 
invention, The printing method of this invention can be embodied faithfully and the same effect 
as a printing method can be acquired certainly. 

[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned presswork, the 
screen mask 3 is pushed against the printing substrate 1 by the thrust of the print head 8, 
Since print formation of the circuit pattern 9 is carried out by making the paste 7 for printing 
adhere on the printing substrate 1 through the opening 3a for wiring of the screen mask 3, the 
thickness of the circuit pattern 9 becomes only a slightly larger grade than the thickness of the 
screen mask 3 inevitably. On the other hand, since the pore shape of the opening 3a for wiring 
of the screen mask 3 for forming this becomes very small for example, in forming the minute 
land for connection corresponding to the miniaturization of electronic parts, it becomes difficult 
to supply the paste 7 for printing smoothly on the printing substrate 1. As a result, in the paste 
7 for printing with which the opening 3a for wiring of very small pore shape was filled up, the 
part remains in the opening 3a for wiring, Since the minute land for connection printed with the 
paste 7 for printing of this quantity that ran short has insufficient thickness or a chip arises in 
shape, faults, such as omission etc. of the electronic parts mounted in this land for connection, 
are caused, and the yield of the electronic packaging circuit board falls. 

[0007]On the other hand, although high density is demanded with miniaturization of electronic 
equipment in recent years, the circuit pattern needs to make width of wiring small, in order to 
attain the densification. However, in the conventional presswork, since it is difficult to form the 
wiring which has big thickness as mentioned above, when width of wiring is made small under 
such a situation, the new problem that the current capacity determined by the width and 
thickness of wiring will become small occurs. Therefore, in the conventional presswork, since 
thickness of wiring cannot be enlarged, width of wiring cannot be made small, either but this has 
become a factor which checks the densification of a circuit pattern. 

[0008]Then, in order to cancel above-mentioned fault, by enlarging thickness of the screen 
mask 3, capacity in the opening 3a for wiring is also enlarged, and can consider giving big wiring 
of thickness. However, when it is made such, to formation of the comparatively large-sized land 
for connection for electronic parts, it is convenient, but. In forming a detailed circuit pattern and 
the minute land for connection. The opening 3a for wiring for forming the circuit pattern serves 
as slender sectional shape in connection with the thickness of the screen mask 3 becoming 
large in the thickness direction of the screen mask 3, and the smooth supply to the printing 
substrate 1 of the paste 7 for printing becomes difficult. That is, in the screen mask 3 with big 
thickness, neither a detailed circuit pattern nor the minute land for connection can be formed. 
[0009]The screen mask 3 with comparatively big thickness which has the opening 3a for wiring 
for on the other hand forming the land for connection of only large-sized electronic parts, 
Preparing two kinds of the screen masks 3 with comparatively small thickness which have the 
opening 3a for wiring for forming a detailed circuit pattern and the minute land for connection is 
also considered. However, since the number and presswork of the screen mask 3 increase when 
[ both ] it is made such, increase of a manufacturing cost is caused. 

[0010]In the former, the above-mentioned presswork is preceded as one of the measures 
against the above faults. In the part which should form a circuit pattern with the screen mask 3 
in the printing substrate 1. After performing plating processing and supplying a constant rate of 
pastes 7 for printing beforehand. Use the screen mask 3 for the adhesion part of the paste for 
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printing, and supply the paste 7 for printing of an insufficiency, or, Conversely, after using the 
screen mask 3 for the printing substrate 1 and printing the circuit pattern 9 by the paste 7 for 
printing, on the circuit pattern, the paste for printing of an insufficiency is supplied and it 
corresponds. However, in such a means, the presswork of the paste 7 for printing increases and 
a manufacturing cost costs dearly. 

[001 1]Then, the circuit pattern and the land for connection for which it has the big thickness 
which this invention was made in view of the above-mentioned conventional technical problem, 
and was set up arbitrarily, [t aims at providing the printing method and printer of a printed 
circuit board which can be formed on a printing substrate without causing increase of a 
manufacturing cost, and generating of the fault as a circuit pattern. 

[Translation done.] 



2 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

MEANS 

[Means for Solving the ProblemjTo achieve the above objects, a printing method of a printed 
circuit board of this invention. It arranges so that for [ of the mask which has an opening for 
wiring for forming a circuit pattern ] relativity may be carried out at the parallel and 
predetermined intervals to a printing substrate, By passing said opening for wiring and making it 
adhere on said printing substrate, moving quality of printed matter put on said mask by the print 
head. When carrying out print formation of the predetermined circuit pattern by said quality of 
printed matter which adhered on said printing substrate and moving said quality of printed 
matter by said print head, it is characterized by holding said mask so that said printing 
substrate may not be contacted. 

[0013]In a printing method of this printed circuit board, since quality of printed matter is made 
to adhere to a printing substrate, without contacting a mask to a printing substrate, thickness of 
a circuit pattern by which print formation is carried out on a printing substrate is mostly in 
agreement with an interval of a printing substrate and a mask regardless of thickness of a mask. 
Therefore, thickness of a circuit pattern can be set as any value by changing a mask into 
arbitrary intervals to a printing substrate. Since thickness of a circuit pattern can be set up 
regardless of thickness of a mask, thickness of a mask can be made thin as much as possible. In 
this printing method, these enable it to carry out print formation to specified shape which has 
necessary thickness and does not have a chip etc. certainly, even if it is a detailed circuit 
pattern and a minute land for connection. And since a circuit pattern can be formed by 1 time 
of presswork using the same mask, increase of a manufacturing cost is not caused. 
[0014][n the above-mentioned invention, while fixing to a relative position which has a 
predetermined gap to a printing substrate at the time of movement of quality of printed matter 
according a mask to the print head, it is preferred to give thrust within limits by which said 
mask is not bent to said print head. 

[0015]Thereby, since an interval of a mask and a printing substrate is certainly held over the 
whole at constant value also at the time of movement of quality of printed matter by the print 
head, it can be formed in thickness which set up a circuit pattern certainly over the whole. 
[0016][n the above-mentioned invention, it is preferred to move said quality of printed matter, 
making a part of quality of printed matter the print head remain on a mask. By this, when pulling 
up a mask after an end of printing, shearing stress acts on a part adjacent to an open end 
porous wall side of an opening for printing of a mask in a printed circuit pattern intensively, but. 
Adhesive power of a circuit pattern in this stress concentration part declines by existence of 
quality of printed matter which remains on a mask, and adhesion force to an open end porous 
wall side of an opening for printing of a circuit pattern of a stress concentration part also 
declines in connection with it. Therefore, to a circuit pattern in a stress concentration part, 
since shearing force at the time of pulling up a mask is markedly alike, is reduced and a piece 
does not arise, only in a part in which quantity of quality of printed matter which a dent etc. do 
not produce a printed circuit pattern in the upper bed side, and also remains in an opening for 
printing of a mask decreases, thickness becomes large. 

[0017]Quantity of quality of printed matter which remains on a mask in the above-mentioned 
invention after the print head passes, [t can set up by controlling at least one of the movement 
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speed of an angle to said mask of said print head, thrust to said mask of said print head, and 
said print head. . [ whether this arranges the print head so that an angle to a mask may become 
small, and it is made to incline greatly towards the move direction, and ] [f which means is 
adopted even if there are whether a pressure to a mask of the print head is set up small a little 
or movement speed of the print head is set [ little ] up late slightly, Since power which 
scratches quality of printed matter on a mask by the print head declines, a little quality of 
printed matter can be made to remain on a mask after the print head passes. 
[0018]On the other hand, a printer of a printed circuit board of this invention, A stage for 
printing to which a printing substrate for forming a circuit pattern is set, Mask support 
supported by arrangement which carries out for [ of the mask which has an opening for wiring 
for forming a circuit pattern ] relativity at the predetermined intervals to said printing substrate, 
The print head which passes said opening for wiring and is made to adhere on said printing 
substrate moving quality of printed matter put on said mask to a print direction, A head 
attachment component which supports said print head enabling free up-and-down motion, and a 
head transfer mechanism which moves said head attachment component to a print direction, It 
is characterized by having a control section which controls thrust to said mask of said print 
head by adjustment of a lower limit position of said head attachment component, and being 
constituted. 

[0019][n a printer of this printed circuit board, since it has mask support which supports a mask 
at a predetermined interval to a printing substrate, and a control section which controls thrust 
to a mask of the print head, a printing method of this invention can be embodied faithfully and 
an effect of a printing method can be acquired certainly. 

[0020]Mask support consists of two or more spacers for support which have predetermined 
thickness and intervene between a stage for printing, and a mask in the above-mentioned 
invention, and said each spacer for support, [t is preferred to have composition currently 
installed on said stage for printing by arrangement which can support both ends of the print 
head which can be laid in the state where said mask builds between each upper surfaces and, 
where it moves via said mask 

[0021]Since it moves by this while a both-ends portion of the print head is supported with two 
or more spacers for support via a mask, thickness, an interval, i.e., a circuit pattern, to a printing 
substrate of a mask. Since it can set up by choosing and installing a spacer for support which 
has desired thickness, it can always hold certainly to a predetermined value, without needing a 
complicated control circuit etc. 
[0022] 

[Embodiment of the Invention]It explains in detail, referring to drawings for the desirable 
embodiment of this invention hereafter. Drawing 1 is an outline sectional view showing typically 
the presswork which embodied the printing method of the printed circuit board concerning a 1st 
embodiment of this invention, in the figure, gives the same numerals to a thing the same as that 
of drawing 7 , or equivalent, and omits the overlapping explanation. Although presswork 
concerning this embodiment is performed using the same composition as the presswork of 
drawing 7 , That it is different from the presswork of drawing 7 is only a point which makes the 
paste 7 for printing adhere on the screen mask 3, and forms a circuit pattern, making only the 
interval d which set up the screen mask 3 arbitrarily to the printing substrate 1 estrange, and 
always holding the above-mentioned interval d also in the case of movement of the print head 
8. 

[0023]By drawing 2's being an outline sectional view showing typically the state under print 
operation in the above-mentioned presswork, and plastering the screen mask 3 with the paste 7 
for printing by movement of the print head 8, The paste 7 for printing which passed the opening 
3a for wiring for forming the circuit pattern of the screen mask 3 adheres to the printing 
substrate 1, and print formation of the circuit pattern 10 by the paste 7 for printing is carried 
out to the printing substrate 1. At this time, the print head 8 is set as the pressure which does 
not sag the screen mask 3, and the screen mask 3 continues holding the relative position which 
maintains the interval d always set up to the printing substrate 1 at the time of the print 
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operation by movement, of the print head 8. 

[0024]Therefore, the thickness of the circuit pattern 10 by which print formation is carried out 
on the printing substrate 1 is mostly in agreement with the interval d of the printing substrate 1 
and the screen mask 3 regardless of the thickness of the screen mask 3. For example, when the 
thickness of the screen mask 3 is 0.1 mm and the interval d of the printing substrate 1 and the 
screen mask 3 is 0.5 mm. The circuit pattern 10 will be formed in the thickness of 0.5 mm, and 
this thickness will be about 5 times as compared with the thickness (about 0.1 mm which was in 
agreement with the thickness of the screen mask 3) of the circuit pattern 9 formed of the 
conventional presswork. 

[0025] Variable setting out of the thickness of the circuit pattern 10 can be arbitrarily carried 
out changing the screen mask 3 into the arbitrary intervals d to the printing substrate 1, and 
fixing, and by controlling the pressure to the screen mask 3 of the print head 8. Since the 
thickness of the circuit pattern 10 can be set up regardless of the thickness of the screen 
mask 3, thickness of the screen mask 3 can be made thin as much as possible. Thereby, in the 
above-mentioned presswork, even if it is a detailed circuit pattern and a minute land for 
connection, it becomes possible to carry out print formation to the specified shape which has 
necessary thickness and does not have a chip etc. certainly. 

[0026]And in the above-mentioned presswork, since only the part to which the width of wiring 
becomes small in connection with it can set up the thickness of wiring greatly when attaining 
minuteness making of the circuit pattern 10, the detailed circuit pattern 10 which has necessary 
current capacity can be obtained. By performing 1 time of presswork using the single screen 
mask 3 with small thickness in the above-mentioned presswork, since the thickness of the 
circuit pattern 10 can be arbitrarily set up regardless of the thickness of the screen mask 3, 
Since the print formation of each connecting land a detailed circuit pattern, for large-sized 
electronic parts, and for miniature electronic components can be carried out simultaneously, 
increase of a manufacturing cost is not caused. 

[0027] Drawing 3 is an outline sectional view showing typically the presswork which embodied 
the printing method of the printed circuit board concerning a 2nd embodiment of this invention, 
in the figure, gives the same numerals to a thing the same as that of drawing 1 , or equivalent, 
and omits the overlapping explanation. While the same composition is used for the presswork of 
this embodiment as compared with the presswork of drawing 1 . Although it is the same in the 
point which prints by moving the print head 8 by making the paste 7 for printing adhere on the 
printing substrate 1. making only the interval d which set up the screen mask 3 arbitrarily to the 
printing substrate 1 estrange, and always holding this interval d. Only in the point which prints 
by moving the paste 7 for printing with remnants in small quantities on the screen mask 3 in the 
screen mask 3 top, the print head 8 is different. A little residual pastes 7a which remain on the 
screen mask 3 after the print head 8 passes. When pulling up the screen mask 3 above the 
printing substrate 1 after the end of printing, the mold-release characteristic over the screen 
mask 3 of the paste 10 for printing, i.e., a circuit pattern, printed to the printing substrate 1 is 
raised. 

[0028]While making the print head 8 incline greatly in the presswork of this embodiment towards 
the move direction which is arranged so that the angle to the screen mask 3 may become small, 
and is shown by a graphic display arrow as compared with the presswork of a 1st embodiment. 
The pressure to the screen mask 3 was set up small a little, and movement speed is set up late 
slightly. Thereby, since the power which scratches the paste 7 for printing on the screen mask 
3 declines, the print head 8 can move in the screen mask 3 top, producing the residual paste 7a. 
The thickness of this residual paste 7a can carry out adjustable setting arbitrarily by setting out 
or control of an angle, and a pressure and movement speed to the screen mask 3 of the above- 
mentioned print head 8. 

[0029]Below, the effect by existence of the residual paste 7a is explained. In pulling up the 
screen mask 3 after the end of printing, the power into which the printed circuit pattern 10 is 
changed with the adhesive power to the screen mask 3 of the paste 7 for printing acts, but 
modification of the circuit pattern 10 begins from the portion which shearing stress 
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concentrates. DrawiniBC 4 is an explanatory view of shearing stress which acts on the circuit 
pattern 10 have been printed at whose time of making the screen mask 3 estrange after the end 
of printing. In the figure, when pulling up the screen mask 3, the shearing stress of the direction 
shown in the part enclosed with the round mark which touches the open end porous wall side of 
the opening 3a for wiring of the screen mask 3 in the printed circuit pattern 10 by an arrow acts 
intensively. 

[0030]Now, temporarily, in not forming the residual paste 7a like this embodiment, A piece will 
arise in the above-mentioned stress concentration part in the circuit pattern 10, a dent will 
occur in the upper bed side of the circuit pattern 10 after pulling up the screen mask 3, and the 
thickness of the circuit pattern 10 will decrease by the above-mentioned dent. On the other 
hand, when the residual paste 7a is formed, the adhesive power of the circuit pattern 10 in the 
above-mentioned stress concentration part declines by existence of the residual paste 7a, and 
the adhesion force to the open end porous wall side of the opening 3a for wiring of the circuit 
pattern 10 of a stress concentration part also declines in connection with it. Therefore, to the 
circuit pattern 10 in a stress concentration part, since the shearing force at the time of pulling 
up the screen mask 3 is markedly alike, is reduced and a piece does not arise, only in the part in 
which the quantity of the paste 7 for printing which a dent etc, do not produce the printed 
circuit pattern 10 in the upper bed side, and also remains in the opening 3a for wiring of the 
screen mask 3 decreases, thickness becomes large. 

[0031]When the residual paste 7a is formed on the screen mask 3 of the thickness of 0.1 mm at 
the thickness of 100 mum according to the measured result, One third of the residual volume of 
the paste 7 for printing when the quantity of the paste 7 for printing which remains in the 
opening 3a for wiring carries out the conventional presswork using the screen mask 3 of the 
same thickness as the above was able to be decreased If it puts in another way, in this 
presswork, accuracy when controlling the printing amount to the printing substrate 1 of the 
paste 7 for printing can be raised by about 3 times by controlling the thickness of the residual 
paste 7a by conditioning of the print head 8 to an appropriate value. 

[0032]The cutting front view showing the outline composition of the printer of the printed 
circuit board concerning the 1 embodiment of this invention for drawing 5 t o put each printing 
method of the above-mentioned embodiment in practical use, Drawin g 6 is a cutting side view 
showing the outline composition of the printer, and has given the same numerals to the thing 
the same as that of drawing 1 t hru/or drawing 4 . or equivalent in these figures. On the stage 2 
for printing, the spacer 1 1 for support of the rail-like couple which has predetermined thickness 
in the part which approaches the both side surfaces of the printing substrate 1 of this, 
respectively is laid. The screen mask 3 is installed in the state of building on the spacer 11 for 
support of the couple, and is being fixed to the height position which carries out for relativity at 
the predetermined intervals d to the printing substrate 1. That is, the spacer 11 for support has 
the thickness which added the thickness of the printing substrate 1 to the setting-out 
thickness of the circuit pattern which should be formed on the printing substrate 1. The same 
spacer 1 1 for support of the couple is arranged at interval which can support the both ends of 
the print head 8 via the screen mask 3 so that it may show clearly in drawing 5 . 
[0033]Below, the print head 8 is horizontally explained about linear movement and the 
mechanism to move up and down. To the guide shaft 18 which the nut member 14 is screwed in 
the ball screw 13 rotated with the servo motor 12, and has been arranged in parallel with the 
above-mentioned ball screw 13. The mounting member 17 provided in one at the nut member 14 
made the guide shaft 18 insert in the guide hole 17a of this, and has clung, enabling free sliding. 
Thereby, the mounting member 17 moves along with the guide shaft 18, when the ball screw 13 
rotates. The air cylinder 19 hung to this mounting member 17, it has adhered to the state, and 
the print head 8 is attached to the tip part of the piston rod 19a of that air cylinder 19 with the 
screw thread 20. Drive controlling of the servo motor 12 and the air cylinder 19 is carried out 
by the controller 21. 

[0034]Below, an operation of the above-mentioned printer is explained. First, the printing 
substrate 1 is set to the prescribed position on the stage 2 for printing, and the spacer 1 1 for 
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support of a couple is mutually installed in the part close to the both-sides end of the printing 
substrate 1 by parallel arrangement. On the other hand, in the state where the screen mask 3 
was held in the print point in the predetermined height position, the paste 7 for printing is 
supplied to the upper surface. Then, it positions so that for [ of the printing substrate 1 which 
the stage 2 for printing moves and is set to this ] relativity may be carried out in the lower part 
of this to the screen mask 3. After it, the screen mask 3 is laid in the state of descending and 
building on the spacer 1 1 for support of a couple, and is positioned by the predetermined 
interval d set up by the thickness of the spacer 1 1 for support to the printing substrate 1 . 
[0035]Next, the controller 21 is controlled to carry out the suction operation of the air cylinder 
19, and the print head 8 is made to be pulled up to the height position which does not contact 
the screen mask 3. Then, control the controller 21 to turn the servo motor 12 to an opposite 
direction, and to rotate, and the mounting member 1 7 is moved, meeting the guide shaft 1 8, The 
print head 8 is positioned so that the printing initial position of the screen mask 3 may be 
countered, and operation control is carried out so that the regurgitation only of the stroke 
beforehand set up to the air cylinder 1 9 after it may be carried out Thereby, the print head 8 
which has adhered at the tip of the piston rod 19a of the air cylinder 19 is forced with the 
printing pressure beforehand set up to the screen mask 3. Next, the controller 21 is controlled 
to turn the servo motor 12 for Masakata and to rotate, holding the air cylinder 19 to the above- 
mentioned discharging state, and moves the print head 8 to a print direction. Thereby, on the 
printing substrate 1, print formation of the circuit pattern of specified shape is carried out with 
the paste 7 for printing which adhered through the opening for wiring of the screen mask 3. 
[0036]Since it moves in the above-mentioned presswork while the both-ends portion of the 
print head 8 is supported with the spacer 11 for support of a couple via the screen mask 3, 
Since thickness, the interval d, i.e., the circuit pattern, to the printing substrate 1 of the screen 
mask 3, can be set up by choosing and installing the spacer 1 1 for support which has desired 
thickness, it can always be certainly held to a predetermined value, without needing a 
complicated control circuit etc. The printing pressure to the screen mask 3 of the print head 8 
is controlled by the appropriate value when the controller 21 controls the regurgitation stroke of 
the air cylinder 1 9, and thereby, the print head 8 is swept, always holding a predetermined 
height position. After the angle to the screen mask 3 of the print head 8 loosens the screw 
thread 20, adjustable setting of it is carried out, and it can be set up and fixed to any value by 
bolting the screw thread 20 again. Therefore, this printer can embody faithfully any printing 
method of 1st and 2nd embodiments mentioned above, and can put it in practical use. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline sectional view showing typically the presswork which embodied the 
printing method of the printed circuit board concerning a 1st embodiment of this invention. 
[Drawing 2]T he outline sectional view showing typically the state under print operation in an 
embodiment same as the above. 

[Drawing 3]T he outline sectional view showing typically the presswork which embodied the 
printing method of the printed circuit board concerning a 2nd embodiment of this invention. 
[Dra win g 4] The explanatory view of shearing stress which acts on the printed circuit pattern at 
the time of pulling up a screen mask after the end of print operation in an embodiment same as 
the above. 

[ Drawing 5 ]The cutting front view showing the outline composition of the printer of the printed 
circuit board concerning the 1 embodiment of this invention. 

[Dra wing 6] The cutting side view showing the outline composition of a printer same as the 
above. 

[Drawing 7] The sectional view showing the presswork in the conventional printed circuit board 
typically. 

[Description of Notations] 

1 Printing substrate 

2 The stage for printing 

3 Screen mask (mask) 
3a The opening for wiring 

7 The paste for printing (quality of printed matter) 
7a Residual paste 

8 Print head 

1 0 Circuit pattern 

1 1 The spacer for support (mask support) 
1 5 Head transfer mechanism 

19 Air cylinder (head attachment component) 
21 Controller (control section) 

[Translation done.] 
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Abstract of JP20021 03561 

PROBLEM TO BE SOLVED: To provide a method 
and an apparatus for printing a printed circuit board 
capable of forming a wiring pattern having an 
arbitrarily set large thickness and a connecting land 
on a base to be printed without introducing an 
Increase in a manufacturing cost or a fault as the 
wiring pattern. SOLUTION: The method for printing 
the printed circuit board comprises the step of 
disposing a mask 3 having openings 3a for wirings 
to form a wiring pattern 10 oppositely at a 
predetermined interval (d) parallel to the base 1 to 
be printed. The method further comprises the steps 
of passing a printing substance 7 carried on the 
mask 3 through the openings 3 while moving the 
substance 7 by a print head 8 to adhere the 
substance onto the base 1 to print and form a 
predetermined wiring pattern 10 with the substance 
7 adhered onto the base 1. When the substance 7 
is moved by the head 8, the mask 3 is held so as 
not to be contacted with the base 1 . 





r\ \\ \\\ k\ \\ \ \\\\\ 



1 t 




Data supplied from the esp@cenet database - Worldwide 



(19) H*H|i|mif (JP) 



<12) ^ M # It ^ ^ (A) 



#iM2002- 103561 
(P2002-1035G1A) 

(43)4iM B 1£J«14^4 ii9\i <!?002. 4. 9) 



(SDInta' 

B 4 1 F 15/08 
15/34 
15/40 
H0 5K 3/12 



3 0 3 



6 10 



P I 

Q4 1 H- 



HO 5K 



15/08 
15/34 
15/40 
3/12 



303E 2C03J 
5E343 

A 

6 1. ON 



t^mst ^im^ t»^<o»e OL 8 jf) 



(22)mMB 



4i»BI2000-287134(P2000-297134) 



7^12^ 9 ^ 28 B (2000. 9. S») 



(71)tttfl|A OOOOObS^l 



(74)^A 1000608S!7 



(54) i^m(o^m y^j > t'm^u<o'^mjsm^iixm»mm 



(57) 

^ i!' 3 ±t;*^c EriSiJ!|?i« 7 S: . EplgrK •/ K 8 Cc J: 0 ^ 
1 ±(cft«§-ii-S i K: J: 0 . ffiPPf J»W 1 ±iznm U 




1 -tti^ns^ 

3a-i!«aMill}ai 



1 o-eimiitf-> 



!(2) 002-1 03561 (P2002-10356 lA) 



KiSHf^j!)«^>H!iieiSi^fflMP^&jiia§-a-TBii£SEPJSiJ 

MieEp®K>y Y^zx-oxm^mm&iwm^-t^ t ^ 

EPJei^ri£. 

nthn^. mmwt^vY(rmm-7x^\,zn'fhim. 
wm-h ^ t i -5T^-t.i. i a Lf;if5R]S3 tie 

t'^t^m^msmnmimk^^xmwmw^kiiz 

line's >y HiiftfiFa5*fS:Epfil:fr[6]lC^Kl§-ti:S's-y H^I!) 
mie'sv h'fiij#g|5WtoT|!Bfiac7)|igstcJ;-?-CBulSEP^J 

S-ClaieEpJSiJfflXT-i^JitlftfiSix-C V ^hm^ 5 



[000 1] 

^•km^\^xv^m^<r>mmmMzWi\^t^i\,hv'^) y v 
'em-th^mm.if^'mmmzmfh hcox-h^ . 

[0002] 

t'comm^zm^S'^mnxx/^^-tf:: i> cos: a^sfa^ 

<r)-hl,zy°]^x1inXLXim$ti:tmmWLt^^^d:i>m\im 
miiz^ ±.t LTX^-i/3Sri:'c7)EPWJ's<y HS:fflv>/v:Ep 
WJXStc J: -:> T ge^y N° rJ' - PaS!Srab'T:^-;U2: 

•y F«0«JK. ffl^AJK. BPfffcJ:t/^i!iaLK^i:'<Offi>^ 

[0003] o^Ks fi!*<7)r 'J y h ma&^iKcossjtx 

-tcowmxmn^miz^Lfzm 1 <rmmm:m^ 
35^" i^mm- h . mmw^ 1 {ieprnxx- i^- 2 ±t:-(r 

<yh^tL. iftEPSiJ»Wl^O±^rt{i. <l*»^raitS:1^t 

■CXi7l)->vxi?3*ilEa§ix.|., Xi7';— yvx^' 
3{iXi?»J->-#4t^5IOWt^>tLTfc'9. ^<^:xi/\) 

UtX^- =Ji}^ ^> ^ S EPilJ's -y F 8 ti , EpJSiJffl'<-X h 

7S:X:? 'J->'VX^ 3tcM0Wt-l>*t^T:^i? U-V 
3 cogei^y t - > ^ ?FM-r 1. /i*6c7)ia|gfflffl pgp 

K 8 {i±T:^(»ifc i t<lll^3^EPT'^^ epM:^ [6] \,z^ix^ 

tiMmnmizBif^tix V >^ , 

[0004] ilEEplS'JXgT'ti. 6PSi|fflX7'->''2±c7) 

m^iiaicMEn^j^ 1 -y h . x u - 

EPSiJmf— >''23&^^l6LT^ti.(;:-fe y hStlTV^^M 

EPJgiJSW 1 ^ X ^' u - > vx ^7 3 icit u ttt^T^r-C'¥ 

^ >j - wx 3 itrv^^tixmeummt 1 lbtt^ 
[0 00 5] ortc. x^u->'7x^'3{i. msix 

^''c EpfiK -y F 8 J; -D TT^rtcif LT(f ^> tiX . 

mt nzm<mm^iM> . ep^'K-yFsji, ±ie«§{4 

0 . X:7 'J -y-7X:^' 3±(^EP«IJffl'<.-X h 7{i. EPfiJ 



!(3) 002-1 0356 1 (P200 2- 1 0 3 56 1 A) 



^ y F 8 tci T X ^ y ^ 3 tc^ 0 #ft ix^ 

^m\mt 1 ±izHm^h.x . ^ipm£^i±i>zw^-< 

[0006] 

mJinX'ii. :k9 U-yvx^? BSrEPSJ'^^/ HS^OjfJE 

:t nsepJU^w 1 lizm L#f tx . ;^:5'y->-7^i?3<7) 

1 ±tc:#*$-<i:-S. ^ i: t i oTBSIfe>N°^->9 SrEPfiJJ^ 
^"J - > ^ 3 <o;i;^i^ J: 0 ii g= V ^^JK*:: L*^ 

Ji^fiK-r -i. fzi^y<r>x ^ i» — y'v'x ^ 3 coie^gffl^ pgB 3 a 

miimm^i±iz^\.zm^-t^<7)^mmb^j:^. 

-^fz^. m^><zxm^^ttz'o^hcr>x\ zcr,mmm^ 

y )^iz^t^ilfzmrf^S,<Dfim^i:co:^M'BeiB\ Si© 
[0007] -^r. BSI^l'^°:^ 

ayj-^^ hmz^'ox^mmi^'m^^tiX<*^^ti^. 

i!s,^m.\\.^mhtz^\iz\,±mk(^m:'h^<^h-smt^tb 

J: a^«^Ttct>'V^TiSt«<0i|i5r/hS< X^tz'^^zXt. 

[ 0 0 0 8 ] -eci-c. imy^^-^'kim-thtz^^z^ 

^t'izimm-^x'h^tii. mm^j:mk^^^~y-^mA^ 

mmm^y }'t:mm- ^m-^izii. ^mm^-^^-y^ 

3cr)m^^^±^ <^^<^t,Zif-r>X X^ >J—y^X^ 3(0 

t^wi ^mmm^ t^o. mmm^-x h7(r> 
mmmm i ^coxj^-x^mmmm t^^. -t^ti 

*>. mi^(r>±^^x:^^J~y7X^3X'li.mm^j:WiW^ 



[ 0 0 0 9 ] -:^r. ±m<^mr?-^ffu<^^cr>mwm'7 y y 
t:mm-h tz)sh>(7m^mmum 3 a sr*t-s irtiKfl^i?^ 

wh^j:W^m^ yYt ^mm-h tzistxnw^m^un 3 

a.i:-^-th)tWfiW-^<^'b^tcX^ U-WX^ 3 fciO 

[ 0 0 1 0 ] 4;t. m^X'li. ±M<DXo^T^^^<nn 
1 tcts S ^ >J v;^ ^ 3 T'i^v N*^' - :x Sr J^j^ 

^tmn^z. i^r>tMJL^mLx^i^—^(D'mm^ 

mS\l<ZX9 U-y'?X^3 SrfflViT^Jg.3)-<7)Wjm- 
h 7 Lit O . mtizm^mmi l (c:>^ y - ^-7 
3 SrfflV^T EP)fJffl'<— X h 7 KJ; l)ie^g^t:5'->9 
comM^'^-ytzcohiiZ^ -f-cogasa^ - :^±tc^Jg.4J-<?D 

*^ ilcoXo^^mX'li. WWm^-xhlcomiJM 

[0 0 1 1 ] -eciT. ^WMii. ±MimM<^mmizm^ 

X^^tifzi>(r)X\ ^Miz^Lfziz^^m^ir^-t^ 

nm^^:^-yisxt/mmm^yvt:. m^^xhcom^ 

'¥SiM^-<:^-yt LXC0^M^<7)^^m<Zt^Uz 

mm*\mt±i>zwm't ^^itcox'^^-ruyh msmm 

[00 123 

iz^ :^%m^Tvyh\sim^com\:fj-mi. ww-^^ 
mm\mtizML'?nTs.'om^commT^Mf^-t^ x 

wmu±iznmLrzmnimmMizx^xm^cr>nm^'^ 

TV'* I., 

[0013] doru y MHissSiKi^Ep)|'J:trS-r'{±. v 

tc#*$-ti:'i.c^-C\ MEPMiJ*«±lcEp)eiJffM§ix.|.iii^ 
yt^'->i01*;^i3&>\ vx^'<7)/¥;^ni:{iteMf^t. feEpfiJ 

*«tvx^i:<?)PBlPitc{5{3'-©:-ri., L/i*^"-?-^ K 
W^^-y<^^i>i. ^ x^ i:m\mWiiiznL^M<r> 
rant^^-r i. ^ ^ C J: ^ Tffi«c7)tf (cias-r § c: 

-ell's. mM^'^9~y(r>m-?*-i,t^X'^<Dm^t 



!(4) 002-1 03561 (P2002-1 03 56 1 A) 



[00 15] zttizxo. •?:^^t^wm^tcom(s 

[0 0 16] tfz. ±IE^BJ(Ci5V^T. 03«U^>y H^. 

t V ^ ^ * a I ^ ±ff istc {i . mmi^iosm^ ^° ^ - 

[ 0 0 1 7 1 ? ±fe%BjiCt5V>T . EPSIK-v Hj&i 

wimm<7)'j>-^< b t— ??rftijpi-i> z t izi-oxm^-r 

•i. c: i: ^ « ZiilzXK). WK-y 

[0018] — :tr. *^BB<oru >^ MUSga^wEPS'J^ 



±t#«§-ti--SEPi"K-y Hh. BuieEPfiJ^ y b'S:±Tftl 
S?£tcSd$-r^^-y HfiUt^t. MiS'^-y H^j^gW 
EPIW(*I li- ^ ^ -y h'^iMSW^: . -y h' 

«mWOTRBfflaoii^fcJ:-oTluieEP®iJ's>y H<^1ii 

m-^x^izm-hwmi^mm-ttmmmb ^mtxm 

WL^fiX\.^h:Lbi^^b LX^^h, 
[0019] ClOrU >'MlFS8a«i<7)EP0JilBt{4. V 

mmub ^m^xut<fyx\ ^mmm\-nm'k^-m\>z 
Lx . ^m:fjm<mm^:vmi>zni> ^ b 

[0020] ±fei|BJt;:i>i->T . '?x^^mm^<D 
m^^^LX epS'JfflX T— i^^i: ^ coPHltC^ftS^L 

s Htne ^ <7)±mmzm^fm.^t^mx:wm 

X\^^hmfS.bi-i>^bii^18-iL\<\ 
[0021] ZtiizX*). Wm^ y HcOffiJgM**^'-?;^ 

«><o-c. v;^^'<?)itEpjgt^tcst-rsp^i«o*oieiift>'N* 
ffliiiisg^^-^i^fc-tir-rtc. mzmMmizmmiz%nx' 

[00 2 2] 

yjm^^it Lt:m\JM^^mz^ Ltcmmmm 
izim-<7)^i:ftLx. mm'ti>mm^mm-r&, .i 

«^«rfflV^-Cffa*>\ ll7cOEpJi!ijXStffla-r-g.«0{i. 

y -^-7X^7 3 Sr^^EpJiJ^W 1 tcJt Lffi«tCi5^ L 
TtlSIliS d fc'ttltiaS ii- . JLoEpJgiJ^ >y H 8 ^^i6c7)|^Cc 

^ v-y-^xi^ 3±iznm^-^xim^^^—yiB^'t 
[0023] iM2«±iaOTJxSfci3ft-sep«'Ji&ft4'o 

4m?r«5^Wfc:^L7tlllii&»raiaT'^) 0 , EPWI^-y H8 

(^Wmzi: -oXWM^—x V — y-^x^ 3 

lcM'5#fti)C:i:l-J: 0. A^' D— >'VX:;' 3^0idi||>'^• 
^->'^ffMi-'i>/i^6c7)iE^SfflWPgR3 a ^iiiSLf^EP 

Mnm^-xh7i}mmm'iinziimLx. mmm^^ 
1 tEPSM'^-;^ hiizx hMW^^-y 1 0 

iK^ixl,, EPSi|^-y H8{4Xi?U-^'7X^' 



!(5) 002-103561 (P2002-103561A) 



[0 0 24] Lt:i}i->X. MEPf JSW 1 WJffM§ 

t tttmiuz , sEpffjsw ifcx^"j->'v;^^3 

3<0J¥;?^*«D.l mm-CX.-5r. «EP0J**J 1 fcX^ iJ- 
y-^X^ 3 i:iOraild*>'0.5 mm-CS)'l.^t:{i. WM. 

{i, m^<r)mmj:mzj:'oM^ntmmj^i^~y9cr, 

m) izitntxmSiSb^j:^. 
[ 0 0 2 5 J i/w. i&B^'^°:5'->- 1 OcOHLl^^li. X^' >J 

3 iziPi-rts:n^mm-th ztkiz^K). imizai^m. 

{iX^? V -^7 3 (Dm^tlta^M^iz^T^ t(r> 

X\ X:?U->'VXi7 3<73S;Z/^{±nJS.e<JtC?S<-t^'It 

[00261 . ±iaE|iSiJIgf {4. 

—y'7:^^3<7)mMzm^^<ww'<^—yio<7)mi^ 

'J->'v;:^^' 3 trfflv^T^i 1 |lli7)EPS"jXSi&tf a c: fci 

[ 0 0 2 7 ] H 3 {4. ^mM<7)m 2 <Dmm(^mmi,zm^ 
r y y h m^mLfnmiijmiMmitLfzmixmi:^ 
^miiZT^LfzismmmmTh >o . mmi>zt5\,^x. mik 
m-^L<ii^m<7)i>eoi>ziim-<^^^^i'iLx. mm 

x;?«J-yvx^3Sr^Epf'J*H"l fcMUiStiS 
^Lti^md^Sfim^-t. l.-:)iiO|g||iidSr?Stc«^ 
L^r*^ EPISK V F 8 Sr^Ki § li-^ d i; J: o -C EPf 'Jffl 

icfc I mmxh *^ . OTjA. -y F 8 *^'x ^ u - >-7x 



mz^ wsmm^ i t=Epfij^;^i7)Epsijffl^-x ho* 19 

i^4l^^•:^'-> 1 OOX^' U— >vXi7 3tc:M-r.S>«^tt 

[0028] c:coiiife<oj^fficoep«ijx^-C{4. %\<rm 

m^wr>'eM\imz)m.\^x . EPfiK-yKs?:. x^? 

thiz. X:?U->vXi7 3tcMt--2.ff:^Sr^/h§< 

fft^L- K':>m}m^^'mHzm<n^Lx\>^t . zti 

liZXK). EPfiK-y F8{4. X:? U-y^X^' 3±<7)EPW 

h 7 a t $ -ti-^** ii>x^y-yvx^3 ±^#Ki-c- 

H 8 OX y - wx 3 CM^-S-iftSiJ X t^JEE:ti t # 

[00293 ort. ?S#-^-X h 7 aeD#:&tC J: ^SS 

Mlcov^-CSiHj-t-S.. WMT^tx^'y-yvx^3 

5:^l^±ff -S.:^W4. BPJSiJffl^-x h 7c7)x^' U— y 

vx^ 3 oTEasiJ^;^iLi7)iBiftyt^- 

yi o?r^^jF^$-t*-S:^)*if^ffl-rs*^\ -?-tfoiBig>'N°;5'-y 

1 0£D^{4SJIIf*E:»Ji&im4'-r^ai:a-*»'?>*6i&. 04 

(4EPBiJ*^Tf*tcx^ U -y vxi7 3 £ f^ra^it'l.^iOSi 
W\^^<nmW'^:i^-y 1 o(c^ffl-f 6illliim:^3c7)SiBj0 

i>mzii^ Ep]iijtff;^<7)i^i^'-yi ottsftsxi^y 

^AEp-cHoTtrgfWic. :?^Ep-c^-?-:firi«i]Ol?BrJE:>33&m 

[0 03 0] v^^^St. ::<^j|]5£c7)JI?®i7)J; 
-X F 7 a SriftJt^rVjJ^tcJi. 1 0 izH 

i-fi.±iifiit>M^mmizmtit)^^tx. xi?y-yvx 

*^SI*L, ie^^N°:5'-y 1 0c7)jp;zi*i±|Biyi;2Ai>/i(ti^ 
y 1 oc7)ttl=:^j**^#^-x h 7 a60#ittc J: -?-c®T 

at=igM$tiT*(jti3&i^t^v^io-r-. Epfi!(M;^ii<7)aeiig^N- 

X^ y-y VX^ 3<0R^MP^3 aF^tCj^-r-&Ep 

[0 03 1 ] l|jiJ*SS(C<J:i.i:. 0.1 mmcr)l^<r>X-p 
y— >VX;?3±tC^^^^— Xh7aS:100 AtmiOiP;?*^ 



!(6) 002-1 0356 1 (P2002-1 03 56 lA) 



•t^ZtlzXK). EPWJffl^-X h 7 c7)feEPSim« 1 izn 

't&mim^mm'ti>t^(r)mmt:m3i^iz[t>}±^-\ti, 
mit-thtiib<n:^^(nr~m^<7mmiz^hr^} > Ma 

i:><r)\,z\m—(7^^mi^LX»>h. EPSiJfflX7^-i-'2± 
— -9-1 l**«JBSixTV^-S>, X^l>->'-7X:?3{i:. ^ 

iiT , msmm i tc*f tmsoiaRs d ximm- s © 

I., i!^^. II— to— MiOSftfflx^—- 9- 1 Hi. Msaz 

m^-f hX^i.Z^ EPf "I's 'y F 8 CO WffiaJ Sr X ^ 'J - >- V 
[0033] -^rtc. ep^iK-y h*8 S:7j<¥::^l*]t:4^^ 

vmiiA ti^m-^ ^ixxa'o. jja^K-zi-ia b 1 3 (ct 

1 3*^'iai(6L/ci: i=tc;>ir-'r M Siz^-oXWii 

-r^Jr^t'Sr-^TV^S. C:<0K#gP*Jl 7Wixrv-y 
1 9 0 T*m«tcll^§:h,T is ^ . ^(OXTi^ 

'J y:?" 1 9cOtfx F^cr y F 1 9 aco5tiil[Pt-{i:. EpfiJ 

-9-— dt^:— ^ 1 2fcJ;t/xrv''J>':J^l 9{i:3>bn— 

^2 ItciOIBttSiJffilStLS. 
[0034] ±KEtl«i|SIBc0f^S(3OV^-ClttBH 

-r-S. Epj|r|fflXr-i-'2±cOBlfSCia{:««WJ 
1 <y h § ix. ^cr>m^mm^ l 

SaSt'^SSixS . x:?"j-yvx^'3<4. EPWJ 
fiat; fcv ^TEfr^cOlS §firatffii^§^i,fc^Slt3i3 
T. ^0±atcEp)S!lffl'^-Xh73&^«ifi^§tLi., MV^ 

EPIBiJfflX7^-i^'2*5^i&LTi^T,tC-b-y F^^lTV^ 
I. i^EPSijaW 1 2: X :7 U -> vx 3 tc*f L iixcOT* 



-ex 3 ii . T^^tx.X—Mffi^nm:^'^-^ l l _h*w 

igtts^«^t3sa§ mmmi 1 usi^fflx 

'^-If 1 1 (DW^X'Wi&^ixtzf:^^<^mSi d icfiB*^ 

[003 5] -^rts :3yha-^2 1{4. xTi^'Ji^ 

U-y vxi? 3{;«j!4L^i^S$fiZai-C?[&±*f $ 
^v^T. ay ho— 52 1(4. ■9--;K^-^' 1 2 

^mjpii.zmmm- h i o mm Lxnnum 1 7 ^;{?- 

8 SrXr? U ->-7X^ 3 coEPSTOiBeatcMf^n-tl. i. 0 
fiS^Ls *cO<0-fe.t:. xTv-Ui^ii^ l 9tc*fL^4^ 
iSS§ix/iX F n-^ ;t'ttttajt-.S. J: o#tt$(Jffll-rs , 
iixtciO, XTi^yy^rJ' l 9coexF>a-y Fl 9a 
<7)5feStlll^$ix-CV^SEpJSiK>y F8<i:. X:?'J— 
x^ 3 ic^hf LiF-Ai^ia^^ix/^EpjETlf Ut(t^.tLS, o 
rj>Fa-7 2 Hi. XTv-U^-^l 9Sr±IBtt 
ffi^^lcffij^tJttt. -9--!n"t-^l 2SriE:fe-|4lt3|S] 
ttllllfe-f-SioSliiJfiPL-C, EnB«'s'yF8S-9JSiJ:frlnltc3g^ 
iSS-ti:TVK. i^i-tCctO. «En)g(J»|^l±lc«4, x;? 
'J - >VX iJ' 3 «OiBilftfflBaP«l5€:ai-5 WeJffl 
'<-X F 7 (; J; 0 . B)f^^(Oiaiia^N°:J'->«>"EpSiJm 

[0036] ±$mmiinx\i. epsik-x f scoii^si^ 

^ij^X-^ U ->vXi? 3 Sr:frL— Stc7)^fflX^-1?- 1 

1 X-^^^ ix^^^ij^ ^l^mt h cr)X\ X U - y-rx 3 

ffmsawmn i titt-s^PSd-pi ose^s^'^°^->'^ois 
Mi. FJTacois;^$r^r-r-2.sitfflx'^— 9-1 istsirl 

^ii^'iLmii'^^i'Z^ mzm^mi:zmm\>ziskwx'^ h , 

ii'i, EpPK-y F8cox^ i»-y-7X:7 3icM-rsEpffi 
{J, nvFo— 52 l^ixTv-UV^yi gtOBtaiXFa 

J: 0 s EPS'J'^ >y F 8 t4?gmS<0i^$ {4S$r «S L^Sr*^ 

^>f#?l§iX-rvK« EpjglK-y F8C0Xr?U— > 

'rx:^' 3 i,zn^hnmt. C 2 O ?rji*^/itfOt,iCBi^ 
{4 . ±3* L ;t m 1 iJ J; X^m 2 comixcoMtmrnmcD EPiiJ 
[0037] 

oEPfij:^^^: iixi4\ vx^ irmmimtizmm^'^'r 
izmm^^i&mBmmzim^-ti,<ox. mmwmt 

±l,zWmMfiS(.^tl^M^^^^:$'~y(r)»^tK vx coiS 
i: {4ilM^tc . j^Ep0J^ t vx ^ i: tfOP^PgCfitS- 

MEpslJ£^^^^WLft&<oraliitc"I^-r-^. ^ t izx -^ts 



!(7) 002-103561 (P2002-103561A) 



[ 0 0 3 8 ] *^H§co7°u V vn^sm.<nmim 
mtmrnm, 

immiz^Lfzm^mmm. 



mi ] 




[134] ll±co||ifeiO?^®lci3ft^EpJSiJ»>f^i^TfSt:x 

[05] ifWfi<^-mM<mwiz\% h^')yv Es&MM 
[07 ] m.%<r>y') y vmi^^izm^ hm\TM^^ 

[??-f-tDiKBH] 

1 mmw^ 

3 x^^j—y-^x^ {-7X9) 

3 a SBISffleBPfS 

7 B;imm^-xv (mmm) 

7 a ?i^^-Xh 

8 EPJSO^ H 

1 0 wM'^-^—y 

1 1 3dtfflx^—tf 

15 ^-7 K^S{|«|« 

19 XT 'J ( 'v. -y K«l#gPW ) 

2 1 3yha-5 



[02] 




1 2 



3 — X 9 U — WX i> 8 — EpSj's .y p 
3 a-BOtt^seSDSt 



[04] 



J 


■ i ? 

.■» ,"j;jt.r- — — :■ . 


^3 













3a 1 



'.(8) 002-103561 (P2002-103561A) 



[[25] me] 




1 2 



(72) ^BJ* Ht^ feSlJ F^'-A(##) 2C035 AA06 F636 FDOl FD05 FD17 

i^MfH^XttiiK^f^Mmemk fe'Tm^ 5E343 BB72 DD03 FF02 FF04 FF12 

^1*^^ttf^ GGU 



